Numerical simulations
In order to describe in a rigorous manner the time dependence of the nanoparticles concentration n profile around a magnetized wire, a two-dimensional partial differential equation needs to be solved. Its solution allows one to monitor the kinetics of buildup accumulation directly, by integrating over the entire region in space where the nanoparticles concentration is above the bulk value. The equation to be solved is the following:
where r is the distance from the wire center, and  is the polar angle. The magnetic interaction energy of a nanoparticle with a magnetized wire subject to an external magnetic field H 0 is given by:
while the velocity profile is given by: 
In Equation (3), V 0 is the velocity of fluid at infinite distance from the wire. In both equations (1) and (2) and (3) the symbols are the same as in the main text. Equation (1) is subject to the initial condition stating that the particles concentration is initially equal to n 0 everywhere, as well as to the following boundary conditions:
The first of Equations \* MERGEFORMAT (1.4) states that the overall flux at the wire surface has to be equal to zero; while the second one imposes that the concentration of particles at a distance d sufficiently far away from the wire surface equals the bulk concentration.
Before a numerical solution, equation (1) 
Equation \* MERGEFORMAT (1.5) has been solved using a forth order finite difference scheme, as follows: 
Initially, the dependence of the diffusion coefficient (Equation (6) in the main text) and the correction of the osmotic pressure due to high particle concentration have been neglected. This leads to a linear equation, which can be discretized into a large system of ODEs, as follows: The equations have been solved using a home-made finite difference code programmed in FORTRAN (Intel FORTRAN Parallel Studio 2011) . A very fine spatial grid has been utilized,
